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106 FIFTEENTH ANNUAL REPORT OF THE

In the matter of the application of the PORTLAND GAS AND
CokE COMPANY for authority to increase rates for gas ; U-F-328
service,
SECOND AMENDED ORDER
Order entered May 24, 1921—P. S, C. Order No. 714

STATEMENT

The Commission made the following reegervations in its Order No. 680, to wit:
‘“* ® ®» The Commission herein reserves the right upon ten days’ notice
to the utility and others interested to mmake such modification and revisions in
the rates, rules and reguiations herein prescribed, as may be proper and meet
in the premises.”
In accordance therewith, an amended Order No. 696, requiring certain reduc-
tions In gas rates equivalent to a 15-cent drop in ofl prices wus made effective
April 10, 1921.

Qil Reduction

Two further decreases In oil prices per barrel, of 20 cents on May 5, 1921,
and 25 cents on May 14, 1921, were announced; the latter following so closely
that no oil was purchased at the former quotation. This order will therefore,
pursuant to the above quoted provision, prescribe further reductions equivalent
to the present total 45-cent decrease in oil prices. Check of the $2.56 oil now
cn hand shows that this order may be made effective June 6, 1921,

In the first order of this Commiesion in this case, entered January 15, 1921,
provislon was made for zn abnormal and unusual increase in the cost of fuel oil;
as a consequence, when prices of other commodities were falling, an increase in
the cost of gas became a necessity jf the service was to be continued.

Gas Rate Reduction General

In our present order, as in the one effective April 10, we are in a similar
manner reducing the rates for gas, giving to the consumer the entire advantage
resulting from the reduction in oil costs. As at the time of our second order, we
are now confronted with the task of equitably distributing this reduction in oit
cost to the different classes of gas vsers.

The Commisaion, as herctofore, by classifying, as operating revenue, all profits
from by-products (briquettes) and from merchandising, causes every dollar of
profit thus made to apply toward a reduction in the cost of gas used by the
consumer, which results in Portland having one of the lowest rates among the
various cities using manufactured gus.

Reduction of Initial Charge ’

The Commission realizes Lhat it is “stretching a point” In reducing the present
Initial charges to the amounts herelnafter fixed ; nevertheless, after full considera-
tion of all the attendant circumstances entering into the establishment of this
rate, it is believed that the minlmum customer i8 entitled to this recognition. It is
noted in this connection that this charge for larger sized meters has also been
modified.

Optional Provision for Volume Sales

The schedules hereinafter established fixes the rates In the last block in
each of the Schedules A-1 and A-2 at 70 cents. The Commission {n consideration
of the actual costs involved is of the opinfon that it is not justified in requiring
a further reduction; nevertheless, should the utility of its own initiative again
ree fit to make such concession, to retuin its large volume customers, the Com-
mission again will offer no objection, provided, however, that the utility in go
doing must not penalize other consumers.

The application of the service connection charge will be modified to apply only
1o those customers requiring installation of meter, or where meter has been
locked for discontinuance of scrvice. Consequentiy, where change of customer
occurs, with no disccntinuance of service, such charge shall not apply.

The rates und rules hereinafter prescribed are in accordance with the above
outlined policy. We have also provided, as in the two preceding orders, that
these rates are the maximum rates; consequently, the utility has had, and now
has, the opportunity to so medify any charge prescribed by the Commission,
rroviding such modification does not result in discrimination,
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FINDINGS

Based on the foregoing statement and the record herein, and being fully
advised in the premises, the Commission makes the following findings, to wit:

1, That in order to conform to the reduced cost of oil hereinbefore referred
to, Orders No. 680 and 696 of this Commission should be modified and amended
and the rates therein set forth revised as follows:

SCHEDULE A-1—RESIDENTIAL AND COMMERCIAL RATR

Rate per Month

First 300 cublc feet or less per month, for Installations served by

meters of capacity less than 10 llgh t B $ .75

(For similar {nitial charges for meters 10 light B and larger—

see below)

Next 9,700 cublc feet, per month $1.20
Next 30 000 cublc feet, per month 1.06
Next 60,000 cubic feet, per month .90
Next 100,000 cubic feet, per month .78
Excess over 200,000 cubic feet, per month .70

Schedule A-1 applies to sales to other gas utilities.

SCHEDULE A-2—Housp HEATING AND Gas ENGINE Rath
First 300 cubic feet or less per month, for installations served by

meters of capaclt{ leas than 10 light B $ .75
(For similar initial charges for meters 10 light B and larger—
see below)
Next 2,700 cubic feet or less, per month .90
Excess over 3,000 cublc feet or less per month .70

The initial charge as set out below shall apply in this schedule for ten perlois
only per year (all monthly except June, July and August shall constitute one
period) service for house heating and for the entire twelve months for gas
engline service.

Discount for Prompt Payment

A discount for prompt payment of 6 per cent will apply to all bills under
8chedules A-1 and A-2,
Table of Initial Charges for First 300 Cubic Feet, or Less

Applies to both 8chedules A-1 and A-2.

Bize Initial Charge
10 Light B, 10 Light Sprague and 20 light ...........cccccevvevvrvcrnnecer $ .90
30 Light 1.16
45 Lig h 1.40
60 Ll ht and 30 light B 1.60
100 nght and 60 light B 2.10
200 Light and 100 light B 3.50
300 Light 5.00

SCHREDULE A-4

Nervice Connection Charge

For connecting or reconnecting service a charge of $1.00 for the first meter,
and a charge of $0.50 for each additional meter connected or reconnected at the
same time and location. This charge shall apply only to customers requiring
installation of meter, or where meter has been locked for discontinuance of
service.

2. That June 6, 1921, is a reasonable date on which this change and moditica-
tion should be and become effective.

ORDER
IT )8 THEREFORE ORDERED that the said Orders No. 680 and 686 of this Com-
mission be and they hereby are modified and amended as hereinbefore set out,
and that the foregoing amended schedules shall be and become effective on all
meter readings of the Portland Gas and Coke Company on and after the sixth
day of June, 1921. and prior to sald date the company shall file with this Com-
mission, In accordance with the requirements of law and the rules of this Com-
misslon, a tariff establishing a schedule of rates which does not exceed the
maximum rates above quoted, and for brevity and to make more definite and

certain, by this reference made a part hercof.
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TC THE STOCKHOLDERS OF
PORTLAND GAS & COKE COMPANY:

Your Company is pleased to present herewith the report of its operations for 1940, including
a balance sheet and statement of fncome and surplus accounnts of the Company, together with cer-
tificate of certified public accountants, on papes 9 w0 12, and 2 comparative statement of service and
praperty statistics on page 20.

Highlights of the Company’s operatioas during the past year include the following:

1. Volume of gas sold increased 5.9%% and operating revenues from the sale of g}ls
trcreased 3,39, compared with 1939,

2. Net profit from the sale of by-products decreased 12.3%: largely due to an average

temperature which made heating requirements 20%% below normal.
3. Total opetating reveques of $3,478,707 weee up $30,744, or 1.5%, over 1939,
4. Met income of $2369253 was up $17,232, ar 7.9%.

5. MNumber of gas customers at the year-end. was 86,5342, an increase of 470 over the
previous year.

Revenues and expenses of the Company for 1949, compared with 1939, were a5 follows:

L 1-EL 1933
Operating Revennss S, $3,478,747 43,428,023
Ojretating Revenue Deductions:
Operating Expenses, excleding direct baxes o $2,025, 103 41,943 843
Dhirea Taxes e 430,030 445,682
Armonizatien of Limited Term Investrmeats I 124 1,82
Prapesty Retirement Beserve Appropriations 275,004 275,000
Total Operating Revenne Dedutione ..., . 22.730,317 32,667,417
Met Operating Revenues T e et e oo L T4R,450 3 760,606
Crher Income ENet Debith e - . 2,280 S04
Gross lnoome — - - £ 746,170 760,102
Interest oo Mortgege Boads. .o O & 480555 % 487250
Oiher Interest and Deductions. e e S 617 53,733
Total . S % 510,573 & 540,083
Less Interest Charged to Canstruction e mer e e 78 354
et Interest and Other Deductivas . $ so9.24% & 540,420
Met Income_. . e bece ettt erer et et e & 235928 4 213,873
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flperaling
Revznues

The Company's operacing revenuss in 1940, com-
pared with 1938, were chtzined from the following

SOUICES: 1940 1939
Saleof pas .. $3,053.341 52934407
By-products {nethy ... 355,491 405,544
{rher sevenns . G745 68,072

Totab $3.478,787 %3 428,023

The incre2se in gas revenues emaanted to 398,954,
or 3.3%, as mmpared with the previgus year. The
Company’s revenues (rom this soure have been in-
cressing zradoally, but steadily, every yesr since 1934,
Net profit fram the sale af by-peoducs was off
$49.863, or 12,39, due to 2 corbinstion of mikd
weather and other factor discussed bater in this re-
pott. Totzl operating revences of th: Compiny were
up 850,744, o7 L35,

Dperaling
Expenies

Operating expenses, excleding diret taxes, in-
cressed 881,320, or 4.26;, over 1939, {he comparison
by classes of expense being s follows:

1340 igin

Production oo 31045670 F 993 467
Tranumnisicn & Distributicn 97,788 05 LS
Utilizaticn (Service} ... 184007 179,038
Custame;s Office 228,637 220,524
MNew Business .. 24E956 243,346
General 207, 10% 210,353

Total e $2025 143 1,943,843

Drirect taxes of 3430030 were down 316,652, or
3.7%, proncipally as the result of 2 decrease in real
and persanal property taxes.

Interest and
Other Deduciions

Interesr oo motigage bonds was down $6,694, or

1.4%%, dusto the retirements pravided for in the boad

ii
4 L H
Seven of the Compesy’s By-products resoversd in
mansfactering gar wre shown shove, From left 1o
rights tolusl, an inprediens of TNT, row in demaed
a5 3 wational defente materizl, and alio wied in tbe
paind fedusery; chemical sulpbur feievoraelfur). wred
i erehads and gardenn ar an insecticide and fungi-
cfdey Crarre readbinder, 1 durable serfaring materizl
for Bighuapr, sireets amd ditport rempapt; Gaica
Eriguets, o all-brat no-ark tolid fuel that meeds rrok-
g galy tuwice a day; napbibalens, need effectively in
the contral of agricaltzeral and gavden pexir; xplal, fov
the paimt and Lacomer f:z.-.fw:r;; avid Bemzad, whick I
blended with gaplive to pivs Aigh-tert, anti-bmock

Gares Motor Fael, 2 prodact mach i Gemand,

exiension sinking fund.  Other interest and Jeduc-
tions decreased $274,116, or 4.9, as the result of
savings in band discount amortization.

EEE GAE REVEINCEY -roaaes

3 T EAS SALELN v T-iSaway Ir TireC CEET
FE=Y T T

B
Y 1 =) [E] Dy

Far 1940, for the sixth conrecntive year, gar rales and
repsauel fhowred @ Imcreare oper the fpreviows year,
Gar stles were grealer thaa far awy alher yeor iince
1IR30, Revenwer were 1.3% above the 1839 figare.
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Net lncome
amd Dividemds

The Cempany's ret inome far 1940 was $234.925,
an increase of 817,252, or 7.9%. From this per in-
come a peeferred stock dividend at the rate of $0.87
1 sharz an the 75 Preferred Stock and $0.75 a share
on the 64 Preferred Stk was paid on Manch 15,
1941, As of December 31, 1940, the amount of
undeclared comulative dividends on the 755 Pre-
ferred Srock wzs $47.29-2/3 per shaee, and oo the
6% Preferced Stock was §40.54 per shaee.

Property
Additions :

Grass expenditures for properiy additions in 1940
amounted to $322,405 which, after giving effedt to
propery rerirements, resulted in rer additions @ prop-
exty 2nd plant totalng §225,33%. Improvemzats and
additions to the gas works acccunted for §113,322
and expenditures for maim, services and mesers to-
taled £174,773.

Gurs
Kales

Total pas gales of 3,792 935,000 cubic fest in 1D
were greater than for eny other yeae since 1930, All
claszes of pas use showed increates dusing the year,

The average peice ceceived per thousand ashic feet
of pas sald in £940 was 603 cents as ampared with
H2E.5 cents in 1939,

The fallowing tabulation thows the precentage in-
creasss i 1940 gas sales and sevenees by classes:

G Inereare
Gar §aler Revenue

Resicdentral 1.7%
Huouscheating . - B 6.6
Commeraal ... . B 57
Industrial oo . 2.5
Goverimen: and Municipal . ILt
Totale 5958 3.3%

Voleme of gas sold has shown zn inciexse every
year sicce 1933,

Customer
Sfatfstict

&s of December 31, 1940, the Company was erv-
ing a eotaf of 86,542 customers, an ingrease of 470
aver the plevious year and the largest mumber on its
lines since 1931, Ehstribution of these costomers by

claszes was as follows:
Nambker of Increare

Curiamery Over ITY

Residentizl (icc. househeuing).. 80,279 274
Commercial . e 5,548 164
Industrial 300 28
Government and Menicipal....... 325 o

Tetal .. BE547 474

The nueher of residential space heating customers,
including those who also use gas for ether domestic
patposes, inreased 432, or 335, o 2 toral of &35
Popularity of avtomatic gas heatiog has been giowing
steadily dhroughout the teritary served.

" The combined total of commerdial, indestrizl snd
government and manicipal customers at the end of
1240 was the highest in the histery of the Company.

By-Products
Operalions

As has besn stated eaclier in Ehis report, the Com-
pany's 1940 net prodit frem the sade of by-products
showed 2 decrease in comparison with the previous
fear. By-products net profit in BS540 amouctsd to
%355 681, which was §4v.863 [eis then tn 1935,

0 a temperature basis, heat requirements in 1940
were 4% below 1939 and 204% belaw normal, ceo-
tributing to 2 5.3%% decrease in the number of tone
af Gasco briquets seld. DBriquet safes in 1940 totaled
40,143 tons. The continued growth in demand for
autematic houschesting also is a factar in this matket.
Late in the year the Compzny began defiveries af
brigueds to 2 new calcium carbide plant in Portland,
and with {he expansion of electro-chemical activities
i the arez addionsl outlets zre expected to develop.

Sales of tar for highwsy surfacing were curtziled
in the [aiter part of the year by a temporary bg in
such projects due to lack of funds on the port of road

MNWN-PCI0348878




Thiy preliminary thetch showy the new afdition to the Companyt plant nsw fn procers of deefgn and constrac-

tigm, Ar the right ir the battery of four Knowler coke srens and at the lefil iv the light ofl recovery equipment,

The Company's precent works ure fo the left. In addition to 8000000 cabic feel of gas pee day, the newr f!::n:

wdll produve wmnually abort 20,005 tons of pereolesn coke, will facreare production of benzal, folws, xplol and
far, aud will add solvent mapbibas and ciber now materids o the Compamy's ontpal,

building agencies, The comparison with the previoes
year wzs also affected by the fact that in 1939 large
quzntities of Gasto readbinder were sold to nuface
maways 2t the new Portland airport.  Total sales of
1,148,591 pallons of tar were 24.6% below the 1939
volume.

Henzol sades of 1,776,009 pallons weee up 555
tn volume but as the resule of a lower marker price
the net profit from this business was 7.6% below the
previoss Fear

A new refining process expandsd the pussibilities
for selling naphthaleae, and sales of this material to-
taled 349 fons in 1940 as compared with 179 tans in
the previozs year, Other by-prodocts sales incloded
264 toas of chemical sulphor and 170 tons of refined
caibon. '

Ecpanzion of
By-Products Business

For the past several yeaes the Company has been
carrying oo reseasch and labamtory work in an en-
dexvar b determing ke best processes for producing
additional prefitable by-produds in order fo increase
the Company’s revenzes. 'Ehe Compang has invested
to dite approzicnately $240,000 in enginesting sted-
ies, pilet plant construction zad operatian, labortery
work and other practical studies relating to this phase
of the Company’s business.

This research work subgrntizled the commercial

practicability of the development of additionz[ by
products bt with 2 much lager plant Investment than
the preliminary studies bad indicated would be re-
quited. In the meantime, recent industrial develop-
menks of majos significance in the Porthind area, doe
to the advent of [irpe-scale aluminum and cther met-
alhergizal enterprizes, have created an immediate mar-
ket for coke produced from petrolenan residues, with
rezsonable assurance of the continuance of demand
after the present naticns] defense emerpency.

Practiral demoostration was made of the feasibility
of manifactering ceke from petroleom residoss thee
would satisfy the requirements of the aluminom and
other metaifargical industties.  Swechi practical demon-
stration furher indicated that ke Company could at
the sime time achieve the desited increase in sts pio-
durtica of other by-pradods and increase its daily gas
manufacuring capacity by 6,000,000 cubic fect,
Thorouph considecation of the probable benefits o
the Company led to the madusion thal i should take
advantage of the newly created and other immedi-
ately available mackets for by-products which the
Company could equip itself to supply,

The plant whizh the Company is now proceeding
to install will consisr primadiy of 2 fouroven oil
coking plant with anxiliary and refining equipmond,
designed to produce annually approzimately 20,000
tons of clcined coke switable for the manofactere of

i i P
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electrodes and approzimately 3,500,800 gallons of
tight oils far sefining inte such compeunds as benzal,
which is being sold o Shell Ol Compeny for blend-
ing to produce the well-known anti-knock Gasza Mo
tor Fuel; tolood, which is an essentiat defenze ma-
terizl in the manufacure of munitions; and xylol and
sclvent nzphthzs, which zre used in the manufsctuze
of paints and in processing subber. it s contemplated
that this place will be in operation by the close of
1594,

With the $600,000 in cash invested by Americzn
Powmer & Light Company through the purchase of
tommen stock in £940, :nd with other aveifable
fonuls, the Company is [n a position to finznce this
program, which is estimated to cost $1,250,000.
While the investment in these plant fadbities is seme-
what larger than far the progeam as ariginally can.
templazed, it Is believed that the alimatz Fmprove-
ment in eamnings will Jemonstrate the economic
soundness of the plan adopted.

It should be tealized, af courss, thar the entite
country, inclading the Portland ares, is being thrust
inky & period of economic uncertainty by reason of
the internationat sitwation, znd that no ooe an predict
with any assurance the eventual effect of these madi-
ticni vpon your Compary. However, i is believed
that mch adjustmenes s may be necessitated by these
menditions will aat undoly prejudice the seeressful
uperation of the Company's businets, inzloding the
expanding of the by.products program, in view of the
intemate refationchip between the prodects manefac
tured and to be manufaciured at the plane, and the
derunds for these products not only for immedizze
Matipnal Defense activities bat for permanent and
basir enterpsisss and requirements.

Another Facor which has 2o impoztant influence
en the ameust of gas and hriquess seld by the Com

anf is the varation above or below nonmal in degree
days, and this Factor may affect, favorzhly or unfavor-
ably, the averzlf results of this mujor effort to im-
prove eunings,  Consideration must alse b= given
to such effecls upon earnings as bave been and may
be caused by increses in uncontmllable expeases, in-
cluking taxes and prives of materizls, which are likely
to rize in cost on account of the war and large defense
requirements,

Brisineas
Development

In azive cooperation with pgas appliance dealess,
the Campany contineed its vigoroos business develop-
ment progsam in 1940, Purchases of gas-using ap-
Eliances by customers totaled approximately $1,000,-
0, with 785h af this bosiness being dene by co-
apenting dealers,

Tte superinr perfommune of modsen gas zanges
was demonstrated- to thousands of women through
coaking schoals, proup meetings and home demen-
stratisns, and many cthers had oppartonity to inspect
£4s equipment for cooking, water heating, housebest-
tng and refrigeration in model homss,

All of the Compeny's services must be sold in the
face of keea competition from other fuels or services,

-3

Car and madern gar appliancer ave wred for cooking
aid refrigeration in this new-ty pe Portland apariment
boate, derigned for comfort and ronrenience. Gar
eguipment war ales farored by the buildeer of many
wew Bowier fn the Company's fereitory dwring 1940,

and the mzintenance of an sxtensive sileg progiam s
estenttal to the contfiusd progiess of its business.

Caompany
Personsel

At the end of 1940 ihe Company had 704 men and
women in its employ,  Total paymoll for the year, in-
fluding the by-produnts division, was $1,249,493,
muking the Company one of the major industries i
ils community.

The szivice rendered o customers by the mzmbers
of the Company's arganization was af the highest
order. In addition, they awisted most effectively in
the woik of promoting the allzround development
af the Company’s business.

Draring the year 2 owrber of the Compang's em-
ployes wese alled into military service, eitber a8 mmem-
bers of the organized roserves ar urder the selective
service thining propram.  Ia revognition af their con-
tribution to the mitivmad defense, the Company has
besn paying the eatire premium oa the group life
insurance palicies af these men and wilt endeavor to
restore them to the same oe equivalent positions in
the arpanizaticn upon their retem to civil life,

Respectfully iubm)ittﬂd,
By Ordes of the Board of Diirectars,

Paus B. McKEeg, Prerident.
Poctland, Crepon
Jupe 3, 1241,
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HASKIHE & SELLS FTTOSK BLOCK i
CERTIFIED FUBLIC ACCOUNTANTE FORTLAND

Accountants’ Certificate

Poateawn Gas & Coke COMPARY:

We have examined the balance sheet of Portland Gas & Coke Company
35 of December 31, 1940 2nd the refated statement of inome and eamed
surplis for the twelve mooths ended that date, bave reviewed the system of
internal conprol and the accounting procedures of the Company, and have
examined or fested its accounting revords and other supporting evidence by
methods and to the extent we deemed appropriate. We have previously made
similar examinations for the years 1932 to 1939, inclusive.

In cur opinion, subject to the adequacy of the Company's praperty retire-
ment rescrve appropriations, as to which we are not in a pesiticn to express
an opinion, the accompanying balance sheet, with its foototes, and refated
statement of income and eamed surplus faitly peeseat the financial condition
of the Company at December 31, 1940 and the results of its operations for the
twelve moaths ended that date, in conformicy with generally accepted account-
ing principles consistently followed by the Company.

Hasksms & SELLS.

Portland, Oregon,
February 17, 1941,

NWiN-PCID348882



Portland Gas & Coke Company

{Incorporated in Cregan)

Balanse Sheet, December 31, 1940 7 )

ASSETS

FPlant, Property, and Equipment (ineluding intangziblead—Ladger value $22,340,425.61
Investmenis:
Mizepllaneozs serurities fledeer value) ¥ 20700
Non-current reeczivables a2 14 ;
Total investments ' 799.14 :

L

Curent and Acerned Asssia:

Cash in kank=—0n demand - - & 1266306933
Epecial deposits 247,251,223
Working fands 14,357.45 ;
Accourts receivable:

Castomears ard mizcellaneons GL7,M47

Asgeeiated campanies 246.63 i
Materials and supplies 298, T0T.22 E
Prapaymsenta 16,522 43
(trer carrent and acermed assels g21.02 E

Telal carrent and accrued assels 2,437,085.88 :

Deferred Debits:

Unamartized delt expsnce 3 113,073.00 3 B
Prelireinary survey and investigatisn charges 240,130.55 3
Other 102458 :
Telal deferred debils - 3534,223.04
Rearqulrad Capitel Siock {695 ehores 75 preferred) 53,5H.0H
Total $23,190,002.57
KOTLA:

1. Plpst, prooeriy, end eg3iproent (insicdeg intanzitlec} are staled co the beain of the Oorpany's sakoadiom theered at zeqcidydaa
[ts pijueizd) whers masguired By Braanse of atoik: aoad wt2er seocditizs, wiisk valzatizs {ozlzler eny fizandzgz eoaa
releted tn kg lecaarse oF smef ezemmitisn or o= Uhe brth of o=t whire eoguired for aash cor sooitrecisd, 1so oeinesems
at e=toa]l or oestiecated east. Fhe ledgzer valce of plaxt, proseTty, and eguipmest {inslading iztaoziblza) doei eot parpan
to reprecent pressnt reelizatle walms of crflacermssnt coss

* Fs Eaa been the penerel pradiize of the Gommrasy io proslds for retiremsents of propsvivy br maling roch previvicss == tarment
jnteere ma are comsidered By the mamagimoant tecessary to provide for retirements whin they coear, rach providons bheicg
lo, efditicm to expeznditeses [edduded lo cperzbingy esperss bo crintein ike propsrties in eenditiom 1o eender adegaate
gervize.  The previpiory reads for reticements do oot peopomt to be calzzfated om the Boris of ertizsted Uver ef 322 indi. H
widzal wrive of depresdeble pocraTiyv.

t. The errtem of sotonnis prescrbeld by rexatadory antbority prosides that s elody :2d mecfmisifisatiza ef pleny properiy, a=d H
eqaTment {iceheding fctesgibles) rhall be meade acd thst deoresiszyien rmatker 1kap vefirerezt erecuniing adadfl e Foliosed.
Txs atady bx the Coxmpany wsy in progrers ot Hesrmber 35, B34 £ad 2m5] i Bes besn mepleied it 52 oot knowa ta whbat
exzent the related asrvastz mmay b affected

1n
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Portland Gas & Coke Company

{acorporated in Oregaon)

Balance Sheet, December 31, 1940

LEABILITIES

Capital Biock:
Tet preferred, cumulative, S1C0MH par; pard passa with 65t preferred;

authorized, 6300 shares; issaed, &4,5%0 chores § 3A58,000.08
65: preferred, enmeulakive, S1%0h0M) par; pari passu with 9% preferred;
authorizad, 50,007 sharea; oulstanding, B,712 shares 571264100
Commen, no par; authesized, 530,000 shores; outstanding, 511,130 skares——. 4,113 03,03
Total capiial =tock $30,442,200.80

Long-Term Debt (zee note 4):

First and refunding morigage five per cent. gold bends, due 1840 extendsd

in part fo 1950; iesued, 30, 42L000,00; l2zz in treasury and pledeed as

collateral under first lien &nd general mortgage gold bonds, =eries of

“4-En Jus 1040 extend=d in part to 1955, $2,9300G0.04); Jez3 reacqimirved,

§55,HI0Y; owtstanding § 6458, HEL G0
Tirst lien and general morigage gold bonds, serisa of “4-12g dus FHD™ ex-

tended in peri to 193); Issued, 32,030 000.00; les: reacquired, $53,200.80; .

aukztanding 2927, HG.O0
Portlarnd Gas Company first rrnrtgaze o5t gold bonds, dus 1931; issued,

STE0,HN.0Y; less in treaswry and ed;,:d a3 cnllateral arder Portland

fas & Coke Company first ond refunding mofdeage five per cent. gold

bonda, due 1943 extended in part fo 1530, 337%,K000; ontstanding—l— 3T, 00,0

Total Jong-term dehi - 9,736,000

Current and Accrued Lizbilities fzee nots 4):
Arcounks pavabla:

A=zociated companies - & 1696250
Other - 169,604,351
Matured interest {ezsh in apecial deposita). . 1366250
Customers' deposita e - &7.050.20
Faxes acerued A96,461.58
Irterest accrued {including #2926 80750 far which eash {3 in zpecial deposits) 234,536.67
Othar ¢urrent and meerued Imhlht:r--: 541095
Tatal currenl and accraed liabililiea BT1,850.40
Deferred Credils 7,343.35
Hesarves; .
Property retirement 3 573748523
Amaorfization of limited-ierm investmenis 2,171.80
Unecklectible acconnts 63,216.12
Inwantory adjusimant 76746
Injuries and damages B, 520,22
Tatal reserves - 2,674,573.83
Contrikuliens in Aid of Conzfruclien 1%0.04)
Earned Surplus (51,019,017.22 resiricted as to dividends) 1,239,70459
Tolal - $25,192,002.567

4. Ar Desersbee 35 (712 1ke bofdsrs of $803,00.00 prindral ascunt of first end rwlecng moanasge dive per cest gold bosds, due
Tpky azd $79,002.00 priccipal wewect of first Do esd esneral moatgzes oold boeodo reriss of "4-Fps daa 1R had mot
bermmn s;s.rtu:.i to E5a Exiessisg Fler =ni Dot Aprcersent dateld ﬂ"‘t..b:- %7, 1923 and coerative Febraaor B3, 15Lh
=hich prowided for ks cxemsicn of tha bonds to Jaozery B 1B3Z. Thiz wlry provided, smorg clber dhizgn, Eat 1
:l.r_h.l.ng frrd be ectablistad which wilt regaics retirrment of $230.670 rrizsizal smmact of Bends in o each of ke Frers 1R
1562, a=] 1542 asd # ot prinoival mmzuat exch Fest tlereafier, €223 roqitomenls to arply nhb'l:r ta k2 tra l=ioer
ar far px prazil=ble, ritker tha nmnexterdid bonds dne in Iflg ror s wrincizal m—er—t of .,o:r_l:s Ln b reazgritTed a-d
teeleed Earieg 1541 pooreert 13 siakicg femd regedre—esis, ers inckaded smooyr custent Cabililiss in the formpoiog bacamee

(L
i Undeslared cumchibive Avidendy on ke 796 wcd €07 prefecred stocda zmeanced to 84080273 ard $14.54 per shars, Terpemtindy,
ar of Demember 31, 1532, Mo provirisa Rea been mmede in thz ebove stalessst far wndselsred comolstive divi Zends o Cos
m.-n_._t ef 255531085 (51.1..2! ’_-"3 yor zhare) on 1% T% prefessed toock e=d FATL1B0EY {34054 per thare} oz the 6%
preferred siock, ta Deormber 510 1940,

11
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Portland Gas & Coke Company

Statement of income and Earned Surplus
For the Twelva Months Ended December 3E {940

|Statement of Tncome for the twelve months ended Decamber 31, 1939 shown for comparative purposas)

Incame

Operaling Revenues

Twelve Montha Frded
Mecember 31

{Iperating Revenue Deductions:

Oporating expenzes, exciading direct tasegem e

Birec: taxes . — s

Arrartization of limited-term investmenta— S - -

Properny retirement reserve appropristions-...—.. [ [ —

Telal operating revenue deduclions

1940 1529
53, 474,767.16 £3.42B (2225
$2,025,163.48 3104354274 ?
43003028 446,632.00 j.
12378 150207 -
270, (HH W} T E M ik
$2.740,317.54 12.667,416.81

Net Opzrating Hevenuea e . s

Otker Income fnet debit) — o - R -

§ 74944964

227035

£ Té0.506.44

0425

Grozs Income

Interest on Morigage Honds — S

Other Interest and TredWetinma o et e et e e

Less Interest Chargad 4o Corsituetion — e A

§ T46,170.24

5 TEL 10219

§ 48035585

23,616.59

§ 4572600

g2,733.12

§ 51007274

93751

§ 40,9332

553,74

Met Interest snd Other Deductisns

Nel Income .. - —— e ettt e et e e R

§ 50924523

§ HL4E0358

§ 236,975.06

§ 219,67231

WOTE: Mo provisicn hex been meade fror Pedecal eacesy profits lax #lcee no sxcesa pickits are fedezled,

Summary of Earnad Surplus

Eamed Sarpluz, Janvary 1, 3940 {restriciad as to dividends) e

Add:
Met income for the twelve months ended Dacember 51, 1940

Profit oo bonds reacgzired (less unamortized dabt exrense applicable to bends
retived, $3,318.69) e - s i

Earmed Surples, December 31, 1940 ($5,013,017.22 rstricted as to dividzndal..-.

FLO1ZAIT.22
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The Portland Gas & Coke Company Organization®

HAME QCCUPATION
Aler, Jeanrs A Caabler

ADDRESS
Hiilstzrm, Ur:gc—r.

Weasmdver, Weikingicn

Portland, Diregen

Forgiand Dreger

A.Ji.rl:au, Dreigh

Allen, Stacler e —=alphar Plasy Opsretar

Elm‘ ]I..;.i Contracs Ewmwesa . Partland, Orecen

Feriland, Urezen

Arncenzco, Ax Fitrer

Perjlasd Oregos

Ancsrrsc, _______a’t"-‘:l..-m,

Arcereen,

Frorland, Cregon

Beaverten, Uregon

ApdsTicy,

Attarny, Uregpoh

Anldorezz,

Feirriew, Uregon

Perilend, Oregan

Armatserg, ATzt E Faolicr

Armatresy, Clf{ard M. o _Bervineman

Yaproover, ¥Washington

alex= repan

Porllacd, Oregsa

WPorilesd, Orepaa

Asmrihoz, R Creadit Clerk
Axntacgt, El Gar=aler
Atking 1;, Hesidertial Saleaman

I¢Etacn, Crrepsn

. Assconticg etk

Perilezd, Oregaa

o Fater's Heqar

Sale= Dregan

__dksteier Marsger

Hillsboma, {hegan

Hochlesging Llerk

Fortlend, {regon

_ilomversremn

Fortiend, Qrepsn

TET

portiend, Dregon

Firewan

T Fitusr

e Fropilend Gregsa

Fartiznd, Dregon,

TEr

Fortiand, Oregen

Hn-:utt Eymmyer
W

rartlsnd Gregsn

-predadact and Gensral Mareger oL e Frazilznd, Oiregen

Sesvicerman Partiand, Oregen

rize. Melsin 1{ fetidsotial Eatezonen Furttsnd, Dregsn
Brugkrase= B Merer Repsirmen Fartiand, Oregen
Bazler, Fecald 3— Gas=aler Partlasd, Oregce

Bzfley, Wazrrén E. ier's Heger

Partland, Qregen

Bezhield, Hareld J.__ EH11 Dhealverer

Panland. Orracn

Teermez, Lescard M T Fitec's Helper

Pardlaed, Oregzon

Reermman, Max P __Fitter's Heipsr

Parlacd, Qregen

Belwortky, Elfaabe _Etezogracher

Perzlsrd, Eregcn

Bencett, Jokc ____Scfpasr Fles: Opgratgr

Feriacd, Oregor

EoT T Fistes'a Helger
Perecrn, IJI:..J.Ii —gidl

Ealem, Oregom
Yorilacd Bregoc

CTUBmgast Saitzoean

——.Penilecd, Gregen

Falem, Qtoep-m

Perllend, dregan

Porllesd, Dregan

Eartlend, fhregan

Farttznd, Dregsa

Fartiaad, Jregoa

Fartls=nd, Dregzn

Faonlend, Dregecn

Pamnlerd, Oreger
S:lars, Oregen

Faitdand, Qregzen

Diatrict Marage
Hignrene, Amaedio o o o _¥ariman
Hisresy, Halzan oo PU'TEI E'T'f hrsTator
Biget, Joaeph L -P:.m‘
Hinghern, Mike= W. e nene s amrnem s e ==L —.
Hircket, Lawrznre J.._ __Flremsa
Bireall, Btk I'Io:kk&:n_.: Clerk
Mieck, Warren T . _HedCential Salesmac
Bfake, Femes J . .. T Haelaesper
Haszzh, F. M ﬂ-—m:e._.t.al Zalezraxn
Honagares, John T o BbeMIlDE Coegl
Forasrich, John i

Bastresn, Saa Joo
Bosvsly, Frack F.o

PR, Fortland, Oregon

Tartiard, Qregen

Pordacd, dregon

Bowe, H. T

Prrilend, Greaen

Hraitkwaite, Froug

Feriland, Qregon

Ferigps, Abpze HW_

Brclezshire, For TTarierear Msa

Wencorer, Wetbicgton

Perilesd Geezso

Hrl:le:.;hirt. I- erehandize a7k

Porilemd, thoeran

_b:tTl"""‘]R

Bn:.r_]{_ .’F{,

L _Futer

Hillatero, Crepan

T Indastrial Salesmian

Forilend, Uoggan
Orwegn, Drepon

G’J’I’.‘t'l t Clerx

Ferilazd, frezon

Lirebar, Oregan

BHuerlingzma, {flean E'_________: -L.Er H H:]ne-

Perlend, Drezon

Eroreside FALTF co oo e Astiztant 1s Seeretarp-Tresvareto.. - . . Pogllend l}r-zan
B\:tk:. [,.;5 H Latsratory Araistart Porllend. oy
Barvize Clezx swega, D:! am

T Beruicermen Gamega, Orepan

Labares Partiand, Oregzsn

frzzmaker Fartiznd, Dregsn

JEffidsncy Ereleser

Bugers, Deneld B

Fartised, Dregocn

Cady, W, 7 Qrdse Clarx Poriard, Oregon
Caldwell, Sdaer E . Pxte Egperviecr Portlard, Qrsgon
Calkosn, Eila ©. . e Sxurvirar Hroe Servies Eivisioa o . _ Fertlard. Oregsn
Calkizs, Levi 5 Jenizcr illakere, Oregor

Forlard, Oregrn

Caloati, Themier P

Perlacd, Qmeaen

Prerlacd, EBregro

Calwid, Verren B Aresusting Clerk
Cniredl, Guy L Heaidertial Ea’rymsn

Porilezd, Shregon
F‘ort[.c..a... Drzpan

Capall, EE M - Corrtruriing Enpineer
Carlecn, A, I- Snatizticiamn
Cerlrcn, Cerb E Cenverormsa

Carlzea, Germrades L Comrptometer Operster

Fortsrd, Oesgan

Fartlsrd, Dregan

‘-’z*:..-‘:w: Weithingran

=, Gregzn

Carr, . © Briguet Eales Sopereitar
Cerr, Eaercey 1 ~Furesan

Carter, Melsia B . Firemsn

Casey, Mickasel Fo— . Oifize Clerk
Cherabselein, Flerente Cash Teil=r

ed, Oregan

Chemers, A B o Iadatriel Salesrzen

Ir. k= zepclar cmpley of ike Coropacy oo Marck 1, 19410
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HAME CCOUPATION ADDEESS

Chare, C. L Ealra Floor Sopervisec Forlsns Dregen
{Ihitt}-, Ariel B e Arigest Ssreize }r_-;:ed:—r_ _____ S ~—FPerlapd, Ohvacn
Chursh, Elo=ed W Fretillce Qe . Porilaad, Dreson
Clagglt, Flegd A o . Acocumting (,'ur}. Portlead, Oreges
Ciatk, Mltert O T i FPorilsad, Orepss

Clark, Wililgm P
Clarke, Clsra 1
Clerae, Wiltker Trazk Driver
Clsjborre, Homean Costrart Cieck
Cleveland, Desgia P Collgetian {2erk

- Fardlend, Oregea
...... " Porlznd, Qrrgeca
Ferilacd, Oregcn
Fordepd, Orages
Porldend, Cregon

Clivtoe, Hal M. | LForeman Porilend. Hrepm
Ceth, B W, Gestorser Map Fortlsrd, Bregan
Cochesn, Nensy — oo Stemdgracher FPertlaes, Uregen
Cothean, Fogern o Aessurdiszg Cleri . Pertirnd Cregen
Cce, Te1ry E Eagvelsr FPorilend, Opsgpen
Cofer, Hewand B . —Dparatieg Rerk —Ferilasd, frepso
Cels, Febers Do Ut Ifeat Comtrase Hareae Porlend, Qregsa
Colpart, Angeloy F Eheveler e Prrtlard, Dregoa
Coeber, Pasmialhe O Cervimmen e Pertlend, Oregon
Co:rarl;'.. Tirrznes J Meter Beader ... _ Pertlerd, Omaren
Cook, Jehn Fo SGasaler Torlend, Dregsa
ook, BobeTiern . . Szwize Exgineer Poarilend. Qregon
_Meer Entey Clerk Porilend, Dregsa
Steograrkir . FPortlacd, Oregzn
Cathiry Fillatcro, {hpegen
_Fitter Fertland, fregon
Comesibwzaite, [n O Meter ResCer Pertlané, Drescn
Dyward, ¥era A Oificz Clerk
Gayrer, Max E Janlizt
Ciraming, Grakere .. Bocksesping
Coomier, G Vo o Musr Entcy

,,Bc!l::&:r ‘Pr:—rr: —_

Porilerd Corgrn
Pertlapd Croegrre
Wanacavit, wathingion

Coniz, 3. B — Mater Hepairsuen _ e __Pozzlsnd, Oregza
E}..tt:r Jéhn E Difiee Clerk Porrland, Orepzan
TDebl, Dere Do WIHET e Lake Srove, Eregsn
Itzvisa, Etaack W. Recidertial Salesmar . FPortlacd, Cregen
tavir, Chezer E Taterer S e v ss—n e Bl F2rten, DregTh
Davir, Kithsrice oo piometsr Operztor Perilaxd, Oregor
Dejrek, Foecoa Iy P e o Portland, an::
Dedeck, Viepil G Servisrssn Frirview, Oregaa
Dedeger, F F BMacer Hepademan . . ___Terilani, E]rtzs'l
Dempster, BL Yo =it Hexd, Bocikerpler Hareas oo o Poctlard, Oneges
Denniy, Willizm E Fiter Pertlaed, Dr\er‘t‘-
cton, Walter J, Geezaker N— _..Ferilend, Dewyom
Betberidgs, Harry _Frrersan e Fettlaznd, Oregen
e Varsy, Gemevieve o . .. Ctesogrsphsr Porifand, Oregsa
I}.:.mcr_ﬂ, Ci:s.rl,: E Regidretial Sales Sapervivee . Fertlacd Oregen
LGrrmeker Pemlend, Crropos
i Fareman Perilesd, Jeegom
E'Iil'ﬁ,'ff. Jehn . S—— ¥ TVL, § T3 SR SR Porilznd, Oregon
Erllsr, Eacot CERrviteriza — Pertiand, Orepon
Bizcn, Pasil Froadr —Portlard, Oregen
Dcane, Fanlze G SefesTomen e PCTilend, Oregon
Dodd, Jeserh A Ho— e Smereizor, Uredit-Cille-lice Barea o _FParlicd, Oregon
Deerfler, Lrexa e CGEATtCel T OpeTator e Perile=d, Gregon
IR Tatberer o FPertlaxd, Oregsa
Tarwnlng, Frank B Servimrmean el Porttend, Dmvgsa
I?h.sp;. Ira J ]]ﬂu“-—"'h;1 Eﬂaa—vu,n T Nenrcuere, Woklrptea

Partlacd, Oregen
st Oregon

i Porsle=d, Tregoo
D‘:::ll:, Lewiy i —-]Jm_ ﬂ:aﬂ. Genzrat Acesusticg Bareat_.......Pertlerd, Ozegan

Traafend, Pavid H. Muter Bexcsr et Salem, Gregesn
Branre, Marisn Fae ATz=e Ecoromist ... — Partlac ¥, Oregea
Ener, Wieiler Bail Clerk oo .. _ . s Partlacd Orzzecr
Edgelt Tdopq . ., P Salexs, Qregon
Edemund: A 1 ez : Periland, Theeon

Edrzsds, Erzess B

Portlsnl Oregsn
Edrards, Fardi B, __
Fhrk

—_ Tortland Omgsn

e, Freed T. {aerict Agzent Cerealliz, Oregrn
Fhla=d WVieginia Qo o Ealeswssesn s PETslend, Dregom
Elice. Verma Eoo . . Telrckere Dosrater Pertlend, Dregon

Estr, Poters B Salizs Promotion Marsper Poriland, (rexco
Williza A Electerr Talder -Peorttand, Oreean

‘Lgex, Fri] Muter Header Faortland, Oregon
Eoglard Pepsese b Bil§ Pallveresr .. - Forshed Cregoa

Portlasd, Dregon
. Portisad, Oregon
Fortiand, Oregon

Eah, Virginia Hillizg Mzzhize U’;!‘nt:: . . Portiand Oregan
Erazsen, Fred e oo Oppralice Clerk . Ealer
Everscn., Qarrie B o . TiHIMy ek Feriland,
Falecngr, Anne Stercgrapair Portfznd,
Farrear, Terneld E. Lkizd Clexk, Erilizsiize Dotesa.... S - Portiznd,
Tazly, Frazl 5 . Meter Header . __Kewbury,
Feza, Tuhe T Gayresker Prrilsad,
Fermuren, Dsvid . e L or i <1 R SO S Portlzad, {)'r
Feiis, Derciky ol . (eskier Orepon Uy, U
Tindsey, Pazl F Tespector . 'P"rf‘-'wT Bregon
Finlay, A. T4 Iritalstion Frglessr o, oo Perilend, Dregon
Tirker, Jckn Brrarzting Cierh __ Portlaad Osocn
Fleaders, Hardeel J Gzzmaksx ! FPortfead, Derepsa
Flemipy, Thecdsre B o FithiUs F2lber e e m i eee e ~Portizad QOregza
Frortare Ersim Perter oo - Perelacg, Omgca
Yoszer, Allem T Eaterer Periland, Osacn
Foster, Frack Meckznin o Pertlead, Orepon
Feater, Peymend I FSIEET e e e —Portiacd, Qregsa
Feox, Hacrn L Cizbeeer Men Frortlard, Oregcn
Fralvey, (eeorge Fervisesan . Ferland, Oregon
14
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ANz GOCTPATION ADRDRESS

Tr2ailin. Clzafe B Lakwerer .o Pertland, Oregon

_____._._....___.._ﬂ:H:liEF"IL.. f-.lsl‘l Peortised, Dregea

Ha:(}z—'r-m, £T% Portleand Orrgoa

avider tia] Relerman ao— Porilapd, Oregza

— e bpsTreing Clerk Pertlend (rezma

He, Froderick Bepairzan .P:I'Ia.n"" regoa

3o, Hebsrs I Light fht Plams Omerabor ... “Parthrd, Cregen

Merzear, Edwerd Foone—n i e Beridenlinf Safesman Domgn, Coegon

Gella, Sem JFitter's Malper Portiard, Tregen

Gelloway, MEFDATE o e —Hocideeriey Gerk . Hegrerzer, Orezca

Geudin, Hoary EgisTer — Fortlacd, CGregea

Gonzie, Bax T Ilysideatial Balesman e T _Fortlard, Eregen

Gzplord, Harry H PrFrossier Pc:rt‘u:ﬂ, regen
Gezr, ey L Meter Hesder

Seirtr, Lecr 2 Fleririz Welder Portinrd, Oregen

Ga‘.i—e. Anre G Comptomstee Opereior —nover, Werthlogten

Getefell, 1ne May Comapterestar Orerator e Portiand, Qregea

Giszkers, Cosleniizo . Filter Pertiacd, (regen

Meter Fegairezsn Fetiard, {lrrgen

..... —Meter Headsr .Portiznd, Oregea

Etgregrapker Peortlacd, Gsgon

e —Fortlavd, Bregon
Faortlszd, Oregen
.- Portlend Oregen

Leretie, Bepsenizn B Fitter's Hlper Perilend, Oregoa
ticyt, Rlckard A Briquzt Lumpas _Beavertor, Oregen
Grencls, Csrclpa E - Typiat Pecrtlend, Oregzn
Grant, Jeeses B _Fitter's Helzer Porilsnd, Oregsn
Grey, Fazl F. Ansrtme=t Hoore Salesman o Perilesd, Orepma
i Telsphoms Opareter ... _Porile=d, Qregza
Repsirean Perilend, Orergan
"-‘f“c;rn ol Frrilsad, Orezron
Supezewizer, Gsnerel] Arsrcting Buwrsaee. o Fontlecs, Dreegon
Germmaker e Foriland, Oregon
Groos, :i.l],.l‘h B e e et e — Credit Maw Vanmuver, Watdingiuo
Creffroy, G H Arrirzent 13 1tha Preaident Partland, Oregon
Garey, Jikn et Fapdar —Frrlind, Doezen
Srrtefecr, Llapd TV, Puen U;»smt:-r —ferntlacs, Oregon
Hrzg, Bepike O Difize Clerk Dnzu ﬁtf, Drzger
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Hslleck, H. W s = LETER Arsziotizg (fery _ e rortlacd, Oregor
Hermiltzn, Lixels A faemaker —Pcrtlacd Drezpea
Hacson, Harsey G Bl Dlivgrer Ferslacd, Dmezmo
Harson, THto Takorer . Portlacd, Qregosn
.In.r-:!.t‘:r. {.‘-:.r]_: E — Fiilter Pertlacd Oregon H
Hardeaty, Hebert Jooo .. Lraralar Alzha Drezon P
Huari, Heezmae Eetriserman Silverten, Dreesen H
Harkicy, Fred T —Dirpateher _Pertland Oregon
!{uur,é. ‘i.'.'; lavgity Fo——n . —Bacraler e zrtland, Dreger
Hart, ¥ —Mecheric —Fortiard Greson
H;_l—gy_ Jr};n H Firzmar Fartlend, Orezoo
Harear, Edwari P v SEI¥iteTman _— Pamnlsed Cregen
H:.rercrcﬂ, Grace Mo e Lemptomsier Orerator Partiand Orezem
Hawk, Fally Generator Brares Partland Cregee
Hare, Jetsa E Jleckaxnia Alaha, Dregen
Hapwood, &I Irrerinry Clerk Fordlsnd, Omegen
Hexly, = E Jodzstrizl faleemen Portiand, Crrgrn
Hlzgelerg, Irene E Stencgrszber . ~-Portfazd, Orrgen
Fegsbery, l.[ar;ug B Qffice Clexk Porifarnd, Orezcn
sehteq, Dol M —Eockhessioy Clerk —.Portlend, Dregen
elidar Fortland, Oregen
_______ ———— Ttk Diiver Tigard, Oregzn
Hefign, GecTis Tight O Plact Operscara . [liecke=ey, Crepsa
Hemeict, Marshe Stemcgmapher Perile=d, Drgea
Herrasn, Mary ¥ e Eeroomit Perllend, Oregen
Hiatt, Ereoan B Darsaber Porilend, Gress
Hirrasse, Erzis Jo o Meshenls Periland, Orzgaa
THh, Tucrle A Leahier WVEnamwer, Washingion
Hill, Bslers F- Mesburis's Felper Fartdacd, reon
Hislezy, Jubo T Fexvize Cerk Fertlacd, Oregon
Hpltas, Levisa StereprEphes Memherg, Dreroa
Foelt, Alhers Heloer Terddsrd Oregom
. AugTets A —Hochkrrmpdrg {321k Torilikd, Orezra
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Haltex, Cyrit X e TeTtREE, regon
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Heppee, Bdexrd I i Tizis Haed, Credt Barean Forlacd, Oregen
Ham, Ted W, Gasaler Fertlacd, Ooagon
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Facta, Fem T - Oparmndag Tk o o0 e Portlazd, Orepon

Eoraleskd, M. B oo e kB2 [FeTR, Operaticg Dane v Perilznd, Oregen
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Tembarh, Aribur W._ o T T Drez=n
lasiela TLIr]r | - e FBESgaet Tamter Orezza

—Presrman . ', Crreqen
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Fart Andin Lo . . [ruzen
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Mrriizld, Juzim __ Lierrmeier

e Poriland, Oregss

Masfizld Yillscd F Mzbacle ... — _ Porilengd, Oregom
MeBroerm, Jerald B - ‘-'-sr\."en:l: . Portland, dregma
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Mereill, E R - H Forlnzd, Dregen
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Hz;-.ﬂ-?.ttl.u.'l Ealestsan o _Portlard, Oregean
Eerrlarmesn Pertlacd. Oregea
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~FPoriland, {reyan
_Porlland, Gregaa
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Meltaz, Bapmend T
Keweoeal, Teas B .
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Kisderer, T, E.
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Poriland, fheegpos
Peorilazd, Despon
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Mehnazmah, Oregcn
Amity, Dregrro
Peritard, Qregen
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.

Heaken, Fhilip 5 L H _ Cozwalli, fhregen
DA‘"H Mizk A Cxrpecter FPerflarnd, Oregrn

Hler, Bert 3 — ’L‘te:n::l.::l Perilard, Oregca
Qlzem, Tark T, Halrher Flsad D,_-,ms.t;,]- Perelecd, Cresta
Olaa, Lexen S o L _ _Thrigazt Lampes o _Ferdaed, flregem
lsaa, Osto AL — Garage Farrman Ferclaed, Blrezcn
Chendaffl Joba Be L L Tk TRoiveT oo Milwzakis. Dr=gen
Orr, Elrer B Meskerip's §:l: Ferclard, Mregen
Owea, Jeha H,o S — FIMEEAD e LFPerlaed Drescn

Ceeeng, ol TJeotter Salim. Orozen
Paryscoadsra, Hooro o Actere Hulrer Perdeed, Doogen
Papsr. Hilmear .. Viee-Freaidens Pertlacd. ftergon
TParizi, Giireme . Fidder's Helper i . Dreger
Parkin. Herbers Meier Repefomen .. - . — - frrezon
Ferzsrinl Ju—:ﬂ\ e e -——-Pmil‘r"‘l..'l. Perdacd, Qregen
Payrs, Hutbvic e e atatueres e ettt -Perilapd, eegre
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Perilaed Mreaon

- - L3
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Fedzk, Gretebes Too o e (Faservalicn Clerx ... Poriland, Qregen
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Gibods, Melpcrs o — Ctenograpksr - Ferilezd, Qregren
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Riee, Brbert E Retidennal Salismmar . Hillibama, Dregos
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_Parttand, Ocegen
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Salhedrs, Th 2 Feromaa .. Porilend, Oregen
Ly, Jay. Je Qesidertia] Zafesmizs I Salere, {Prigch
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SERYICE AND PROPERTY

Portland Gas & Coke Company supplies gas service in a total of 81 communities in the
Willametee Vatley and adjacent territory, including Pordand and Salem, Oregon, and Vao-

conver, Washington.

The total number of custowners served by the Company and data concerning its physical
equipment as of December 31, 1940, and the amousts of the gas sead-out and certain by-prod-
ucks sales for the twelve moaths ended on that date, compared with the previous year, are

srated belowe:

_ _{2:31}_ 1339
Manufactured gas customers oo 86,542 86,072
Gas works capacity {(thousand cubic feet} per day.. 20,000 29,000
Gas holder capacity (thousand cubic feet) . 11514 11,514
Gas send-out {thovsand cubic feet) for twelve months 4,183,852 3,578,940
Miles of gas mains 2,292 2,274
Briquets sold {tons} _. . 4dn,r43 42,367

Benzol sold {gallons) —-

1,776,009 1,683,431

Tar sold (gallens}

1,148,391 1,523,652
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Aromaiiés, Gas ana Coké

From Heavy Petroleum

E. L. HA.LL 'Vice-President and Chief Engineer, Portland Gas & Coke Co., Poriland, Ore.

Chem. & Met. INTERPRETATION

Petroleum refineries are rarely well situated for the manufacture
of aromatic chemicals by the cracking of heavy petroleum residues,
since optimum cracking conditions yield large quantities of gas,
tar and coke as well. On this account the author’s company feels
that a gas utility. being set up for gas making and marketing, is a
logical place for such production. Portland Gas & Coke Co. has been
a pioneer in this development and has experimented extensively with
a variety of residuum cracking processes, one of which has been
chosen for use in a $1,250,000 plant now under construction. Still
another factor favoring this course is a rapidly expanding market
for electrode pitch and coke in the Pacific Northwest.— Editors.

RODUCTION of aromaties from

petroleum is by no means a new
art. As early as 1880 the Russians
were familiar with the principles, and
the working up of petroleum residues
was even carried on industrially.
However the processes then in use
were crude and the operations of
doubtful economic value. In more
recent years, the ecarburetion of
water-gas with gas oil, and later with
heavy oil, has become a well-known
source of aromaties.

There is an extensive literature
dealing with the cracking of petro-
leum with the primary object of pro-
ducing aromatics. The most notable
investigation was that of W. F. Ritt-
man who processed a light grade of
petroleum in tubular apparatus (U.
S. Bur. Mines Bul. 114). This opera-
tion was prompted by the World

War shortage of toluol and was dis- .

continned at the expiration of the
emergency.

It is surprising, after such a long
development period, during which
time the chemical principles were
thoroughly investigated, that the pro-
duction of aromatics did not become
more firmly established. Doubtless,
the plentiful supplies of benzol and
toluol from coal gas plants had much
to do with this, which would seem to

indicate that the manufacture of aro-
maties, except as byproducts of gas
manufacture, has not been profitable.
The production of aromaties from
petroleum is accompanied by large
quantities of gas, tar, and carbon and
the disposal of these secondary prod-
ucts has placed too heavy a burden
on any industry not having a market
for the prineipal product, gas, and
for tar and carbon as well.

Even the petroleum industry, which
is a logical outlet for aromaties as
motor fuel, has been similarly handi-
capped. Of recent years the oil in-
dustry has sought to
produce aromatics by
the catalytic cracking
of selected hydrocar-
bons but sueh proe-
2sses do not lend them-
selves to the employ-
ment of heavy resi-
dues.

Processing of petro-
leum for the produec-
tion of aromaties is
essentially a destrue-

Fig. 1 - Production of
aromatics at various
temperatures, from data
of Egloff and Twomey.

tive distillation of high molecular
weight hydroearbons into new group-
ings of simpler strueture, aeccom-
panied by side reactions and polym-
erization. Expressed simply, the
cracking of petroleum (prineipally
paraffines and naphthenes) fol-
lows somewhat this progression:
High molecular weight paraffines—
olefines—>(such as acetylenes, naph-
thenes, polyeyelic compounds)—>ben-
zol, toluol, xylol, and higher homo-
logues.

It is also true that in any ome
group the higher molecular weight
compounds tend to split into lower
molecular weight compounds, with
scission of a radical. For example,
butylene—>propylene—>ethylene, or
xylol—>toluol—benzol. However this
general trend is also accompanied by
alkylation and/or polymerization to
produce higher molecular weight
compounds, 1ie., benzol—>naphtha-
lene, or benzol-—>ethylbenzol.

The final produets from cracking
petroleum, therefore, are numerous
and non-selective. These reactions
are functions of four variables,
namely, temperature, time, pressure
and concentration. The character of
charging stock, aside from yields,
does not materially change the nature
of the resulting produets.

Temperature, the most important
variable, affects the cracking veloeity

emperature, Deg. C.
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Residues

Fig. 3, Left—Oil gas gener-

ator pilot plant, for making

rich oil ‘gas, high in aro-
matics

Fig. 5. Right—Semi-commer-

cial tubular type oil cracking

unit of 2,000 gal. per day
light oil capacity

by doubling the rate for each in-
erease of 10 deg. C. in the eracking
temperature, within the range of re-
action. . (See “Chemistry and Tech-
nology of Cracking,” Sachanen and
Tilicheyev, p. 28.)

Time, more conveniently referred
to as “space-velocity,” inereases the
eracking effect with longer duration,
and vice versa. This effect is com-
plementary to the effect of tempera-
ture, i.e., higher temperature and
less time giving results similar tfo
lower temperature and more time.

One effect of pressure is that
higher pressures, by decreasing the
volume, lower the space-velocity and
inerease the time of reaction. This
effect is of course applicable to the
reactions under consideration. How-
ever, the purely pressure effect, which
is important in eracking for gasoline,
does not favor the production of
aromaties.

* Oil of any desired specific gravity is
eracked in cylindrical shells lined with
firebrick and filled with checker-work.
(See flow diagram, Fig. 2.) The apparatus
is fired intermittently with fuel oil, or
by burning off the deposited carbon on the
checker-work., with air supplied under

_ forced blast. - At the expiration of the
heating period the air blast is discon-
tinued, the stack valve closed and pre-
heated oil is sprayed on to the checker-
work which has been heated up to 1,800
to 2,000 deg. F. Gas making is ’dis-

- continued after the temperature has been

. reduced several hundred degrees, where-

. upon the checker-work is purged out with
steam and the apparatus is again heated
up to the gas-making temperature.

: The oil which has been pre-heated to a
temperature of 200 deg. F. is progressively
cracked as it passes down through the
checker-work and finally issues from the
base of the generator into ‘a wash-box
equipped with a water seal where a large
amount of flufiy lampblack is -deposited
and removed by the water flowing in and
ont of the wash-box. The gas then passes
into water scrubbers for the removal of
tar and for further cooling. After pass-
ing through the usual relief holder, sec-
ondary coolers, exhausters, and gas puri-
fiers, the gas is washed with an absorp-
tion. oil for the removal of 1light oil
(aromatics) together with all of the
naphthalene and the larger portlon of the

« -organie sulphur.

The cracking of petroleum to pro-
duce products in the range of ole-
fines and naphthenes is endothermie,
while the further eracking of these
products into aromatics is exother-
mie. This is a very important con-
sideration sinee “runaway” reactions
may result from lack of proper time-
temperature control.

PRODUCTS OF CRACKING

Finally, economic considerations
of the relative values of the compon-
ents in the resulting mixture of
hydroecarbon products will dictate
the cracking conditions, which natur-
ally represents a compromise. The
chart of Fig. 1 (from data of Egloff
and Twomey, Chem. & Met., Vol. 15,
1916) gives a general picture of the
proportion of various aromatics re-
sulting from the ecracking of petro-
leum at various temperatures. Where
the objeet of eracking is primarily

Water coming from the wash-boxes is
conveyed by flume to a Dorr thickener for
concentration, and thence to an Oliver
filter where the lampblack is recovered
as a cake containing about 385 percent
moisture. This cake is dried in rotary
oil-fired dryers, similar to cement Kkilns,
to about 12 to 15 percent moisture, and
is then briquetted in a rotary press into
pillow-shaped briquets which are coated
with a starch solution, then dried and
sacked. These briquets have a heating
value on the dry basis of about 15,000
B.t.u. per 1lb. and command an excellent
price as a domestic fuel.

Tar from the scrubbers and other parts
of the plant is dehydrated and distilled
to specification road-binder for paving pur-
poses. For this purpose oil tar has been
well accepted and has been widely used
throughout Oregon.

After absorption the light oil is
stripped from the wash-0il and refined
into motor benzol, pure benzol and toluol.
All of these materials are of exceptional
purity. The motor benzol does not require
acid washing and is only inhibited.

At the present time the heaviest type
Dubbs cracked residuum from 6.5 to 8.5
deg. API is utilized. The use of such
heavy. residues was made possible by re-
design of the oil gas generators in 1935,
when the single generators were cross-
connected in pairs at the bases, thereby
making it possible to blast them in serigs;
that is, alternately down one shell and up

the production of gas, as in gas
works, much higher temperatures are
employed than those shown in this
chart, resulting in more gas and less
aromaties. If the eracking is car-
ried to the ultimate, the final produets
are carbon and hydrogen.

04l Gas Manufacture—The manu-
facture of ecity gas from heavy petro-
leum is indigenous to the Pacifie
Coast, prompted initially by’ large
and cheap supplies of petroleum
from the California oil flelds. Oil
gas has been manufactured by Port-
land Gas & Coke Co., with which the
writer is connected, since the year
1906. However, the usual process®,
which is deseribed in the accompany-
ing footnote to facilitate an under-
standing of what follows, gives a
relatively poor yield of aromaties, a
fact which led to extensive research
on aromatics production in which
three different types of operation

the other. In this manner it was possible
to hurn off the heavy deposits of carbon
on the tops of the checkers resulting from
thig type of heavy oil, and at the same
ti.ille do away with the use of heating
oil.

Composition of the 570 B.t.u. oil gas is
ag shown in Table I, and the yield as in
Table II.

Table I—0il Gas Composition

Carbon dioxide...............

Hydrogen.
Methane.
Nitrogen.

o3 Ut
cm—n—nqoc.ooy

O 1O G0 i 1 =T

—_
=3
0.00
WO

Specific gravity...............
B.t.u. per cu. ft., gross.

o
3

Table II—Yield of Producis from 8.4 Deg.
API Charging Stock

Feed, gal. perM cu. ft 10.00
Gas, eu. ft....... ... 1.0
Lampblack lb per M cu. - 28.3
Tar, gal. per M cu. 0.38
Light oil ,gal. per M cuf 0.46
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were worked out: ecracking oil in
gas generators of conventional de-
sign; in tubular equipment; and in
Knowles ovens.

GENERATOR OPERATION

Prior to 1923 aromatics were not
recovered by Portland Gas & Coke
Co. although the gas was known to
contain about a quarter of a gallon
per M cu.ft. It is, of course, readily
apparent from the fundamentals

. briefly set forth previously that the
operating temperature of 1,800 deg.
F. necessary to produce a 570 B.t.u.
gas iz much beyond the optimum
point for the production of aro-
matics. This incidentally explains
the high purity of the benzol.

With the objeet of producing
larger quantities of benzol, sufficient
to justify reeovery, research was un-
dertaken in 1920 and 1921. A pro-
cess was devised whereby rich oil gas
of over 1,300 B.t.u. was produced at
the optimum temperature for the
production of aromatics. This gas,
after being stripped of the aromaties,
was reformed to the regular 570
B.t.u. standard. During the reform-
ing operation, additional benzol was
produced.

A small gas works owned by the
company in Vancouver, Wash.,, was
converted into a pilot plant to study
the process. Many data were gathered
over a period of several months, result-
ing also in two different procedures for
reducing the high B.t.u. gas to 570
B.t.u. standard: Procedure A4, by re-
forming (Hall patent No. 1,409,709);
and Procedure B, by blending the rich
gas with a very low B.t.u. gas to ac-
complish the same result (Hall patent
No. 1,466,648). The latter procedure,
which may be operated by producing
the low B.t.u. gas in another generator
prior to blending, may also be accom-
plished in the same generator by mak-
ing low B.t.u. gas at the beginning of
the run and high B.t.u. gas at the end
of the run.,

Procednre B in practice produces
less henzol than Procedure 4, but was
nevertheless adopted by the company
because of the lesser capital invest-
ment required and constitutes the pres-
ent operating method. Procedure A4
lay dormant until recently when it was
revived as a part of the current re-
search program.

The production of byproduets such
as briquets, tar, benzol and toluol, has
resulted in substantial revenues there-
by giving Portland Gas & Coke Co. an
extremely low cost for manufactured
gas and has equipped the company to
successfully meet the very severe elec-
trical competition prevalent in the
Northwest. It was natural, therefore,
in the effort to offset losses of reve-
nues due to rate reductions, to work

\;&' for additional byproduct revenues. Of

these, benzol, because of -its high
value per pound and available local
market as motor fuel, offered the best
opportunity.’

After a survey- of the available art,
the most desirable procedure seemed to
be the manufacture of high B.t.u. gas
with reforming as outlined under Pro-
cedure A above.

During the year 1938, an oil gas
generator pilot plant was built. This
plant, illustrated in Fig. 3, consisted
of a 4-ft. shell, 35 ft. high, built -aec-
cording to the same design as the large
plant generators. A wash-box, scrub-
ber, light-oil absorber and meter were
provided together with a 2,000 cu. ft.
storage holder. The plant was well in-
strumented, including a gas calorimeter
and Ranarex specific gravity indicator.
A still for distilling wash-oil was also
installed.

The pilot plant was first operated to

produce the regular 570 B.t.u. gas in
order to calibrate the plant in com-
parison with the large commercial gen-
erators. Thereafter the pilot plant was
operated for about six months to pro-
duce various grades of high B.t.u. gas.
This gas, after being stripped of light
oils and stored in the 2,000 cu.ft.
holder, was subsequently reformed in

the same pilot plant generator. This
‘was accomplished- by taking the gas
out of the holder with a small com-
“pressor and passing it through the
pilot plant generator as in the gas-
making operation.” The reformed gas,
after passing through the same aux-
iliary apparatus as before and being
stripped of secondary light oil, was
metered and sent to plant mains.
Various grades of heavy oil from 8
to 12 deg. API gravity. were used;

while cracking conditions were varied

to.produce high B.t.u. gas of from 950
to 1,350 B.t.u. per cubic foot.

The rates of flow were adjusted to
give best space-velocity conditions.
Such optimum conditions were ob-
tained during each run by maintaining
the gas issuing from the generator at
constant -specific gravity by means of
the Ranarex indicator, there being &

., fixed  relationship hetween the heat
value of the gas and the specific grav-
ity. There was also a constant rela-
tionship between the heat value of the
gas and its benzol content, hence the
production of aromaties could be con-
trolled by the observation of specific
gravity. This type of control is the
subject of Hall patent No. 2,217,250,

An accompanying tabulation, Table
III, summarizes the observations on

Fig. 2—Flow diagram of processes used by Poriland Gas & Coke Co. in production
of 570 B.t.u. gas, together with tar, briquets and aromatics

Fuel oil

Heaters

Gas generator——>Waste heat boiler

Lampblock water

Lumpblu&k thickener
Sludge tank

Cake conveyor

Dryers Oxide purifiers

Exhauster

Wash box

Tar serubber—————> Tar box

.Y
3 Relief holder Tar separator
O
F“?r Scrubber cooler Emulsion storage

Dehydrator

Tar storage

Stripping towers Tar still

Briquetting

. Pulverizer
: press

D'lpp*ing

COHVEYOT‘

Dryer

BN
N
3
]
<

Sacking Sacking

Meter . | . 3d.tar grades

Storage holder

Compressors

Wash oil still

Crude light oil

Naphthalene pans<———Light oil still

Naphthalene sforage‘

Once-run light oil

H,S04 ——~Acid agitator ————-Sludge to waste

LY
Simple still

Storage
Residle

Second-run *Iigh‘}' oil

Rectifying stift

Pure benzol

Motor benzol

90°0 benzo) Toluol
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Fig. 4—Summary of crackin§ data cbtained with tubular laboratory cracking unit.
operating with a catalyst on a constant flow of 27.1 deg. API stock

12 deg. API oil, which is one of the
conditions studied.

It was determined in various series
of observations that space-velocity and
temperatures were compensating, that
is, results could be obtained with high
temperatures and high space-velocities
‘similar to those with low temperatures
at low space-velocities.

After the completion of the pilot
plant study, the operations were trans-
ferred to a pair of cross-connected gen-
erators for large scale experimentation.
These generators were disconnected
from the generator house mains and-
the wash-box and tar scrubbers were.
supplemented- by a. wash-oil absorber.

Instrumentation was provided to re-
cord oil quantity and rate of flow,
with a Ranarex indicator for specific
gravity of the gas and a calorimeter
to give the heating value. Operation
of the large scale apparatus gave sub-
stantially the same operating results
as the pilot plant, although some dif-
ficulty was found in producing the tre-
mendously high space-velocity utilized
in" the pilot plant because of the limi-
tations in the oil piping system.

Reforming operations were not
studied on. a large scale since this op-
eration is already a conventional one
in the gas industry.

The quantities of tar produced in
high B.t.u. operation are much in ex-
cess of the available market for road
paving materials and the excess tar
must be utilized for manufacturing
570 B.t.u. gas as a substitute for heavy
oil in the regular generators. Hence,
the gas-making value of the high B.t.u.
tar was studied in pilot plant opera-
tion. In making 1,000 cu.ft. of 570

Table IV—Summary of Observed Data
on Tubular Pilot Plant

Charging Stock -

Gravity, deg. API at 60 deg. F......... 27.9
Viscosity, SUS at 77 deg. F. ... ........ 47.
Viscosity, SUS at 122 deg. F........... 35.
Molecular weight. . ................... 193.
Distillation range, 99%, deg. F......... 358-688
Operating Data
Test Number. . ........ocovivninn.. 59
Av. outlet temp., deg. ¥F............... 1,435
AV. 8D B 8B, ..ot 0.95
Heating value, B.t.u. per cu. ft., gross... 1,418
Feed per M cu. ft., gal................ 2.5
Prebenzol per M cu. ft., gal............ 1.06
Light oil per M cu. ft., gal ............ 3.01
Naphthas per M cu. ft., gal............ 3.78
Tarper M cu. ft., gals. .. ............. 4,93
Total liquid products per M cu. ft.. gal.. 12.78
Gas Analysis (Vol. 9,)
CeHe...... 10.10
CsHs. 15.60
Caoovvvnnt 6.90
Cs.ooovvnn 2.80
Coovvrnnnnn 0
Croooovien ]
100.00

B.t.u. gas of 0.395 sp.gr., 18.30 gal. of
making tar of 1.187 sp.gr. yielded 2.15
gal. of tar-gas tar of 1.195 sp.gr. and
0.50 gal. of light oils of 0.8849 sp.gr.

TUBULAR EQUIPMENT

Concurrently with the investiga-
tions for producing aromatics in the
internally fired checker-work type of
apparatus, tubular equipment was
also explored, with and without the
use of catalysts.

In this procedure it is, for ob-
vious reasons, necessary to use a
petroleum with a relatively low Con-
radson residue, as exemplified by a
diesel oil. The type of lahoratory
apparatus used in this investigation
consists essentially of a cracking
tube preceded by a small vaporizer
and a constant feed device. The ap-
paratus is electrically heated and
equipped with thermocouples. The
cracking tube is followed by a water-
cooled eondenser and a dry ice freeze-
out apparatus.  Observation of
specific gravity is by a Ranarex in-
dieator, and of heating value, by a
calorimeter. The results of trials at
various temperatures are shown in
Fig. 4. It will be noted from the
distillation range of the produects
boiling within the motor fuel range
that satisfactory aromatic content, as
indicated by the benzol and toluol
plateaus, was not produced wuntil
temperatures between 1,300 and 1,400
deg. F. were reached.

About the time this investigation
was completed it was learned that the
General Fuel Co. of Detroit had been
working along parallel lines and, after
some negotiations, it was decided to
combine forces to prevent duplication
and to expedite results. As a result
of this arrangement a semi-commercial
tubular cracking unit was designed by
the Bechtel-McCone-Parsons Co., petro-
leum refinery engineers, and built by
Portland Gas & Coke Co. av the com-
pany’s plant. This pilot plant is
illustrated in Fig. 5. It had a capacity
of 2,000 gal. of light grade oil per day
and consisted of a gas-fired furnaee

Table IiI—PilbI Plant Yields With High B.tu. Operation of Oil Gas Generators
(Charging stock, 11.7 to 12.0 deg. API cracked residuum)

Dateof Run.................. ..., 6/3
Sp. gr. of lean gas (Ranarex.)............. 0.50
Oil used, gal. per M ou. ft................. 15.28
Light oil, gal. per Mcu. ft................ 1.01
Tar,gal.perMeu ft.................... 4.54
Oil used, 1b, per Mceu. ft. . ............... 125.4
Gas, Ib. perM cu. f6. ... 38.2
Light 011 h.perMoeou ft................. 7.3
Tar,lb.per Meu. ft..................... 40.8
Recovery, Ib.per Meu. ft................ 86.3
Recovery, percent by weight.............. 68.8
Light oil, vol. percent of making oil........ 6.6
Tar, vol, percent of making oil............ 29.7
Gs.s, weight percent of making oil.......... 30.5
Light oil, deg. API gravity................ 30.8
Gas, B.f.u. pet cu. ft. (grose).............. 946
Higher olefines in gas, vol. percent......... 3.4

6/2 6/1 6/7 5/31 6/6 6/10 6/4 6/8 6/9
0.62 0.67 0.70 0.74 0.75 0.78 0.78 0.81 0.85
17.66 18.90 19.35 20.90 19.83 20.90 24.65 23.04 25.05
1.66 2.03 2.10 2.19 2.24 2.30 3.43 3.10 3.47
7.41 5.20 7.13 8.90 8.40 8.34 11.10 8.44 11.28
145.5 155.2 158.8 170.0 163.0 171.6. 203.0 189, 0 205.5
47.4 51.2 53.5 56.6 57.4 59.6 59.6 61.9 65,0
11.9 14.8 15.1 15.8 16.2 16.4 23.8 21.7 24.9
66.7 47.1 64.2 80.1 75.6 75.0 $9.9 76.0 101.6
126.0 113.1 132.8 152.5 149.2 151.0  .183.3 159.6 191.5
86. 72.8 83.6 89. 91.5 88.0 90.3 84.4 3.1
9.4 10.7 10.9 10.6 11.3 11.0 13.9 13.5 13.9
42.0 27.5 36.8 42.9 42.3 39.9 45.0 36.6 45.0
32.6 33.0 23.7 33.3 36.2 34.9 29.3 32.8 31.6
29.9 30.1 31.9 31.7 30.9 33.8 37.0 35.6 30.2
1,075 1,125 1,194 1,208 1,254 1,295 1,308 1,318 1,362
5.1 8.0 9.6 12.6 1.1 13.6 13.2 15.0 16.5
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containing alloy tubing, followed by a
fractionating column for the separation
of heavy residues from the gas and
light oil. The overhead products, after
cooling, were compressed to 650 lb. per
8q.in. and the condensate was rectified
in a stabilizer to separate the pre-
benzols from the light oil.

This plant was operated for about
six months and produced an excellent
“¢rade of aromatics. The operation was
quite critical on account of the pro-
duction of carbon in the exit connee-
-tions, but this mechanical difficulty was
overcome by the insfallation of carbon
removing devices. Operations were
conducted with and without a catalyst,
generally around 1,400 deg. F., and
.the results from a typical run are
‘shown in Table IV. Control of the
operation was principally by the spe-
cific gravity of the outcoming rich
gas, since an excellent correlation be-
tween specific gravity and the degree
of cracking was found to exist.

It was also found that the quality
of light oil in regard to aromatic con-
tent was readily judged from the spe-
cific gravity of the fraction boiling
below 422 deg. F., satisfactory aro-
matic content being obtained with 1ight
oil having an API gravity below 32.
This quality was generally associated
with a gas specific gravity of 0.9 or
less. It will be noted that the per-
-centage yield by volume of aromaties
from ;the 27 deg. API charging stock
wag, . greater than the corresponding
yields in the generator type of opera-
tion from 12 deg. oil. This comparison
is, however, somewhat misleading since
if the 12 deg. oil ig evaluated for its
diegel oil content, the results are sur-
prisingly similar.

KNOWLES COKE OVEN

The manufacture of 570 B.t.u. oil
gas in checker-work generators pro-
duces as a byproduet large quantities
of lampblack. This material, when
briquetted, produces a high type of
domestie fuel, but is not well suited
for electro-metallurgical purposes
where petroleum coke finds its field.
Portland has lately become the Mecea
for electro-metallurgical and electro-
chemical processes because of the ad-
vent of cheap power from the Bonne-
ville development on the Columbia
River. The aluminum industry, rep-
resented by the plants of the Alum-
inum Co. of America and the
Reynolds Metals Co., has located in
the Portland area and requires large
amounts of petroleum coke for the
manufacture of electrodes. This ma-
terial is not produced in the North-
west and must be imported.

Consideration was therefore given
by Portland Gas & Coke Co. to the
manufacture of electrode coke from pe-
troleum. After considerable study of
the available apparatus Knowles ovens

were selected for this purpose, and an
investigation was carried on jointly
with the H. A, Brassert Co. of New
York resulting in the building of a
pilot coke oven.

This oven consisted of an insulated
brick chamber approximately 3 ft. wide,
6 ft. long and 8 ft. high outside, with a
hearth of silicon carbide, and walls
about 1 ft. thick including the insula-
tion. The oven was equipped with
doors at either end for the removal
of coke and was fired under the hearth
by gas burners. A gasfired silicon
carbide muffle was provided in the up-
per part of the oven for superheating
the gases from the distillation of oils.
and a gas offtake communicating with
the gas condensing and recovery ap-
paratus already available in the
generator type pilot plant. The in-

vestigation had two objectives: (1) to

produce a type of coke suitable for the
production of electrodes, and (2) to
crack the overhead materials suffi-
ciently to produce a satisfactory grade

-of aromatics. Trials demonstrated that
‘both objectives could be achieved. An
‘83 deg. API Dubbs cracked residuum

was utilized for the investigation, the
results of which are given below in
Table V.

Knowles ovens have heretofore been
used for the cracking of heavy petro-
leum residues in the oil industry, with
the objeet of producing products in the
range of -gasoline and gas oil, and of
getting rid of the carbon residue. The
fractionation of aromatics in the Port-
land Gas & Coke Co.s operation is a
new objective and requires eracking at
elevated temperatures and with modi-
fications of the oven design.

Character of Aromatics—Consider-
ation of the fundamentals set forth
at the beginning of this paper makes
it apparent that the yield and quality
of aromatics produced by eracking
are the result of the proper applica-
tion of temperature and space-veloei-
ties. Therefore, the choice of charg-
ing stock and of apparatus are
merely matters of economies.

Portland Gas & Coke Cos in-
vestigations were directed primarily
to the produetion of aromatics of

* There is one distinct difference: be-
tween the light oils and tars produced
from petroleum and those produced from
coal, which is the practical absence of
oxygenated and nitrogenous compounds
such as phenols and pyridine bases, only
traces of these materials being present. On
the other hand, the higher boiling fraction
of oil tar corresponding to the cresote oil
fraction in coal tar is also an excellent
wood preservative. An investigation of
the merit of oil tar creosote prepared by
Portland Gas & Coke Co. has been made
by Prof. Glenn Voorhies of Oregon State
College and the results of his investiga-
tion have been published in Oregon State
College Engineering Experiment Station
Bulletin No. 13, entitled “0Oil Tar Creo-
sote for Wood Preservation.” This in-
vestigation indicates that phenols are
not necessary to a good wood preserving
creosote and in fact are generally removed
from coal tar creosote; and that because
of the volatility of phenols their preserva-
tive value is 'of short duration.

relatively high purity, susceptible to
being. refined intd specification prod-
uets: - It -was desired to produce a
grade’ of light oil of suech -4 quality
as to minimize refining difficulties,
that is, under conditions of eracking
sufficiently severe to eliminate most
of the gum-forming diolefines. The
light oils produeced from the three
methods described were. generally of
the same character when produced
under similar eracking conditions. It
was found that the light oil re-
sponded in a satisfactory manner to
the usual refining methods employed
in making motor benzol, pure benzol,
pure toluol and the various other
specification products usually ob-
tained from coal tar. As an instance
of the satisfactory quality of these
light oils, it may be said that nitra-
tion toluol free from paraffines is
readily prepared. It may be gener-
ally stated that light oil manufae-
tured from petroleum under proper
eracking conditions is in every way
equal to the light oil from coal gas
or eoke oven plants.*

Oil tar from the coke oven is quite
similar to that produced from the
generator type of operation and is
equally suitable for the preparation
of road binders, briquetting and
electrode pitches. The oil coke from
Knowles ovens can be processed
either to metallurgical or foundry
coke, or to the high density coke re-
quired for the manufacture of
electrodes.

Olefines—The lean gas after strip-
ping of aromatic contents has an an-
analysis as shown in Table VI. It will
be noted that substantial quantities
of ethylene, propylene and butylene
are present in this gas. These prod-
ucts can be readily recovered by a
combination of absorption, eompres-
sion and refrigeration and-are pres-

Table V—Coke Oven Pilot Plant Yields

RUn No oo viveneriinenininnnnans 67

Feed,deg. APL............oviinnn, 8.4
Feed, gal. per Mcu. ft................ 17.8
Gas, Mcu. ft........ ‘1.0

B.t.u. per cu, ft., gross........
Specific gravity 0.64
Light oil, 422 deg. E. P., gal. per M cu. ft. 2.15
Tar, gal. per Mcou. ft.......0.ooivinns 6.08
Coke, Ib.per Mcu. ft.........cooout. 22.68

Table VI—Lean Gas Composition

Volume
Percent
Carbon dioxide............... 0.20
Carbon monoxide............. 1.54
Oxygen.......coooens e
Hydrogen....................
Methane. .. .............0hnn
Nitrogen. . ......oovvevvinen.
Ethylene. ............... ..
Ethane....
Propene. ..
Butenes. .. ..
Pentenes. ...................
Hexenes.................c..-

B.t.u. per cu, ft., gross......... 1,038
Specific gravity............... 0.6379
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Fig. 6—Artist's drawing of new heavy-residuum cracking plant, using Knowles
ovens, being built by Portland Gas & Coke Co. for byproduct production

ent in considerably larger amounts
than in the cracking gases from oil
refineries.

These olefines constitute a cheap
and substantial supply of raw ma-
terial for numerous synthetic-organic
chemieals.  Availability of these
hydrocarbons in the Northwest is
particularly important in view of
cheap electric power for the produec-
tion of chlorine and caustic soda,
whieh are generally the tools for
converting the olefines into the num-
erous plastics and other products
which have become so important to
industry in the past few years. In
a following section the utility of these
products will be illustrated.

BYPRODUCT DEVELOPMENT

The research program briefly de-
scribed above gave Portland Gas &
Coke Co. the choice of several
methods for the production of aro-
matiecs and the decision became a
matter of economies. The Knowles
coking oven method was finally
chosen because, in addition to pro-
dueing all of the byproduets given by
the other methods, it also produces
petroleum ecoke.

Therefore, we are now building
four Knowles coke ovens for the pro-
cessing of 8% deg. API Dubbs
cracked residuum. These ovens will
be supplemented by light oil re-
covery apparatus together with ad-
ditions to the existing light oil
refinery which will permit the pro-
duction of additional motor benzol
and toluol, together -with specifica-
tion xylols and solvent naphthas. The
tar will be processed to electrode
pitch and road binder in existing tar
distilling equipment,

Surplus tar will be used as a sub-
stitute for generator fuel in the ex-
isting oil gas generators, for which
purpose tankage and piping connec-
tions will be provided. Lean gas
after the removal of light oil is of
approximately 1,100 B.tu. and will
be reformed in the existing oil gas
generators to the required standard
of 570 B.t.u., during which operation
additional quantities of light oil and
lampblack will be produced. It is
expected that this plant, which will
cost about $1,250,000, will be ready
for operation in December of this
year. An artist’s drawing of the com-
pleted plant is shown in Fig. 6.

From this development, including
existing faecilities, Portland Gas &
Coke Co. will preduce annually by-
produets ineluding 3,350,000 gal. of
benzol, 540,000 gal. of toluol, 320,000
gal. of xylol, 317,000 gal. of solvent
naphtha and 2,500,000 gal. of road
tar; in addition, 42,000 tons of
briquetted lampblack, 21,000 tons of
electrode coke and 15,000 tons of
electrode pitch. Not initially reeov-
ered but available for future produec-
tion annually will be 3,000,000 gal.
of ereosote oil and 14,000,000 1b. of
ethylene, 12,000,000 lb. of propylene
and 6,000,000 1b. of butylene.

The gas industry is a logical eol-
laborator of the oil refining industry
for the most advantageous and eco-
nomic processing of petroleum, a
faet which is true prineipally for two
reasons: (1) The gas industry can
process petroleum advantageously at
operating temperatures suitable for
the produetion of aromaties, since the
produection of large quantities of gas
does not econstitute a limitation.
(2) The petroleum industry, how-

ever, can process petroleum advanta-
geously only to a point” where the
residues are sufficiently fluid for
transportation. If the oil is pro-
cessed to coke, the local market must
be depended upon in view of freight
limitations. Only in favored loca-
tions are the local markets large
enough to absorb the quantities
involved.

GAS INDUSTRY OPPORTUNITY

Thus it seems apparent that the
gas industry can with advantage
carry on the processing of petroleum
from a point where the oil industry
leaves off. To be sure, the petro-
leum industry ean produce aromatics
by selective extraction of materials
containing small quantities of aro-
maties or by the catalytic eracking
of selected hydrocarbons, but it is
not believed that such methods can
compete with aromatics produced by
the gas industry from the heaviest
petroleum residues.

There is a real opportunity for the
gas industry to take its place in the
sun as a purveyor of hydrocarbons
to the chemical industry. There are
few industrial organic chemicals that
can not be synthesized direetly or in-
directly from either olefines or oro-
maties. To mention only a few of
these, motor fuels, phenol, amines,
styrene, lacquer solvents and ex-
plosives can be derived from the aro-
matics produced. With the recovery
of methane and ethane, in addition
to the olefines mentioned, aleohols,
esters, resins, high anti-knock motor
fuels and other organics such as
glycols can be made. From the tar,
road and roofing materials, pitches,
paints and wood preservatives are all
recoverable, and from the carbon, all
types of coke and carbon products,
as well as carbon derivatives such as
CaC.;. In faet the future of the
manufactured gas industry in its in-
tense competition with other fuels
may well depend upon the capitaliz-
ing of these opportunities.
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f;," UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3’ m 3 WASHINGTON. D.C. 20460
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S
Y paatt
OCT l 9 m OFFICE OF
SOLIO WASTE AND EMERGENCY
RESPONSE

Ms. Regina J. Mahoney

Director of MGP and Special Projects
Vectren Corporation

1630 North Meridian St.

P.0. Box 44845

Indianapolis, IN 46244-0945

Dear Ms. Mahoney

Thank you for your August 10. 2000 letter regarding evaluation of manufactured gas
plant (MGP) remediation waste and the recent court decision on application of the Toxicity
Characteristic | 2aching Procedure (TCLP) test to this waste. In Association of Battery
Recyclers, Inc , et al_ v_US Environmental Prolection Agency (Apnil 21, 2000), the ¢ourt
vacated the Enviconmental Frotection Agency's (EPA) use of the TCLP test to evaluate the
teaching potential of MGP remediation waste for the purpose of classifying the waste as -
hazardous. EPA acknowleaged the Court's action In Its recently proposed rules on Corrective
Action Management Units (65 FR 51087, footnote 6, August 22, 2000). Your letter requested
clarification of the practical impact of this court ruling, and asked how EPA would implement the
ruling.

Under the Court's opinicn, the TCLP leach test cannol be used under RCRA 10
determine whether MGP.waste is hazardous. Since MGP remediation waste is not a listed
hazardous waste. it would only be classified as RCRA hazardous if it exhibited any ane of the
ignitable, corrosive, or reaclive hazardous characteristics (40 CFR 261.21, 22, or 23) or if it is
mixed with & listed waste. MGP remediation wastes are unlikely to exhibit these hazardous
characteristics. Therefore, absent the TCLP test, MGP remediation wasfes aré unlikely to be
RCRA hazardous waste under the federal program, and would not be required to meet RCRA
requirements, including Land Disposal Restriction requirements Some states do have )
hazardous waste reguiatory programs that are broadec in scope than the federal program. ltis
therefore important to know how state waste management requirernents apply to excavation of
MGP remediation wasles.

If you delermine that your MGP remediation wastes are non-hazardous under both
federal and state regulations, disposal of excavaled matenal would be governed by slate non-
hazardous waste regulations. Some slates, Indiana among them, ha